The essential oil of Matricaria pubescens (Asteraceae) collected at Ghardaia (Algerian Septentrional Sahara) was studied by GC and GC-MS. Isochrysanthemic acid ethyl ester (26.5%), spathulenol (19.4%), α-cadinol (12.9%) and geranylisovalerate (8.2%), were identified as the major components of the essential oil, which was investigated for its analgesic effect.
One of the most commonly consumed single ingredient herbal teas by the M'Zab population (Septentrional Algerian Sahara) is Matricaria pubescens (Desf.) Schultz., "gartoufa", which is also used as a condiment in "couscous" or "chorba" or an aromate of milk drink [1a] . This endemic species, greatly enjoyed by camels, is used in folk medicine as an antiinflammatory, analgesic and antiseptic [1b,1c] . To the best of our best knowledge, M. pubescens has not been the subject of any investigation. The aim of this study was to analyze the hydrodistilled essential oil of the aerial parts of the species collected from Ghardaia (Algerian Septentrional Sahara) and to investigate its analgesic activity.
Hydrodistillation, in a Clevenger-type apparatus, of the aerial parts of M. pubescens (Desf.) Schultz. yielded 1.2 % of a yellowish oil. Thirty-nine components were identified representing 91.6% of the essential oil, mainly characterized by isochrysanthemic acid ethyl ester (26.5%), spathulenol (19.4%), α-cadinol (12.9%) and geranylisovalerate (8.2%) ( Table 1) . From the literature, M. matricarioides [2] essential oil has been found to contain geranylisovalerate (7.8%) as a major component, while spathulenol (8.0%) was reported as a main component of M. recutita essential oil [3] . When administered orally at 100 and 200 mg/kg doses, the essential oil of M. pubescens caused marked inhibition of the writhing response induced by acetic acid (i.p.) (p < 0.05). The significant protective effect was dose-dependent. The inhibitions of writhing produced by the extract were 60.4% and 77.0%, respectively for each dose. The standard drug, acetylsalicylic acid (200 mg/kg), exhibited about 71.1% inhibition. Thus, the results obtained for the antinociceptive effect of M. pubescens essential oil revealed the existence of a peripheral analgesic property better than that exhibited by acetylsalicylic acid at the same dose [4] . The acetic acid-induced abdominal constriction method elucidated peripheral activity. The essential oil of M. pubescens was shown to possess antinociceptive activity at the tested doses. This was evident in all the nociceptive models, which indicates that the oil possesses both central and peripherally mediated activities [5, 6] .
Experimental

Plant materials and extraction of oil:
Matricaria pubescens (Desf.) Schultz. was collected in March 2008 at Ghardaia (Algerian Septentrional Sahara) by Mr Kamel Kabouche and authenticated [Voucher specimen (ZKLOST Cc03/08)] by Prof. Gérard De Belair (Annaba University, Algeria). Hydrodistillation of aerial parts of M. pubescens (200 g) for 3 h using a Clevenger-type apparatus, yielded 1.2% (w/w) of a yellowish oil, which was dried over anhydrous sodium sulfate then stored at +4°C until tested and analyzed.
Gas chromatography-mass spectrometry:
The oil was analyzed by GC/MS under the experimental conditions reported earlier [5] . Identification of components was based on retention indices and computer matching with the WILEY 275.L library, as well as by comparison of the fragmentation patterns of the MS with those reported in the literature [6a-6c] .
Animals: Animal studies were conducted in accordance with the internationally accepted principles for laboratory animal use. Animals were obtained from the Animal house colony of the National Research Center, Cairo, Egypt. Adult albino mice of both sexes weighing 20-25 g and adult male albino rats weighing 120-150 g were used for determination of the analgesic activity. The animals were kept under normal laboratory conditions of humidity, temperature (25± 1ºC) and light (12 h day: 12 h night), and allowed free access to food and water.
Acetic acid-induced writhing test:
Groups of 6 mice of both sexes (20-25 g) were used. One group, which served as the control, was injected with 0.1 mL of saline. The test extracts and reference drug were orally (p.o.) administered in doses ranging from 5-10 g/Kg body weight 30 minutes before an intraperitoneal (i.p.) injection of freshly prepared acetic acid (2% w/v in saline; pH = 2.7; 10 mL/Kg body wt). The animals were then immediately placed individually into a transparent plastic box. The number of writhes, a response consisting of contraction of an abdominal wall, pelvic rotation, followed by hind limb extension, was counted during continuous observation for 20 min beginning from 5 min after the acetic acid injection and the percentage inhibition of writhing was expressed. Acetylsalicylic acid (200 mg/kg, p.o) was used as a reference drug against which the test extracts were compared [4,7a,7b] .
